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age at time of exposure; and Y is the anticipated mean number of years at
risk. The absolute risk, R, chosen for this calculation is assumed to be that
for an ethnically homogeneous population of children (<18 years of age)
of equal numbers of each sex who were exposed to external radiation and
corrected for a minimum 5 year latency. The SRE calculated in this way is
the risk of development of thyroid cancer during the rest of an individual's
life. If a thyroid cancer mortality risk is desired, the SRE is multiplied by
L, the lethality factor, assumed to be 1/10. The NCRP uses an absolute
risk factor, R, of 2.5 thyroid cancers/104 PYGy for doses in the range of
0.06-15.0 Gy (NCRP85).

Parallel and combined analyses of six cohorts of children and two
cohorts of adults exposed to external radiation and one cohort of children
and one cohort of adults exposed to 131I have been reported recently
(La87). Data from the study of the large Long Evans strain of rat were
also included. A constant relative potency for neoplasia induction by 131I
as compared with that by external x rays was assumed across ethnic and sex
cohorts and ages and across species lines. The risk ratio estimate so derived
for 131I compared to x rays was 0.66 (95% confidence limits, 0.14-3.15) and
did not differ significantly from 1.0 (La87).

Physiology of Radiogenic Thyroid Cancer

Thyroid neoplasia has been an attractive model in experimental car-
cinogenesis because thyroid epithelial cell proliferation and function affect
susceptibility to thyroid neoplasia and can be readily manipulated, the
thyroid and pituitary hormones that regulate and/or reflect thyroid cell
proliferation and function are easily measured, thyroid tissue or cells are
readily transplantable, and thyroid neoplasia is a significant human risk
(C186b, Du80).

The rate of proliferation of thyroid cells is regulated by the concentra-
tion of thyroid-stimulating hormone (TSH) in blood. Synthesis and release
of TSH from the anterior pituitary gland is stimulated by TSH-releasing
hormone (TRH), which is synthesized in the hypothalamus and reaches the
TSH-secreting cells via the hypothalamic-hypophyseal portal system. TSH
levels reaching the thyroid via the general circulation cause the synthesis
and release of thyroid hormone and the proliferation of thyroid follicular
cells. Serum thyroid hormone reaching the hypothalamus inhibits TRH
release, thus modulating hypophyseal TSH release and, in turn, maintain-
ing thyroid hormone liters within normal levels. This long-loop feedback
regulation is supplemented by neural input via the hypothalamus and by
additional short-loop feedback systems which operate under special circum-
stances (C186b).

The prime functions of the thyroid follicular cells are the synthesis,